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James Prescott Joule
British physicist (1818-1889)
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(Temperature and Heat)
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(Temperature and Heat)
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(Thermal Expansion)
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(Specific Heat Capacity)
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(Specific Heat Capacity)
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Specibic Heats of Some Substanoces at 25

and Abtmospheric Pressure

Specific heat o

Substance J kg - = cal g - T
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(Heat Transfer)
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A pan of boiling water sits on a

stove burner. Energy enters the
water through the bottom of the

pan by thermal conducton.
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(Phase Changes and Latent Heat)
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(Phase Changes and Latent Heat)

AN30 19 (latent heat)
9 .
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Table 20.2

Latent Heats of Fusion and Vaporization

Latent Heat Latent Heat of
Melting of Fusion Eoiling Vaporization

Substance Point (°C) ( ]/ k) Point ("C) (] kg)

Helium — 269.65 525 x 108 — 268.93 200 = 104
Nitrogen — 200.97 2,55 % 104 — 195.81 201 % 10°
Oxyvaen — 218.749 .38 » 104 — 182.97 218 3 10P
Ethvl alcohol — 114 HIERa e T8 SIGE I
Water (.00 3.33 x 1P L300 226 x 108
Sulfur |14 .81 x 104 SRR 526 % 100
[eac 327.3 245 % 10t | TAf) R.T0 107
Al STRLE 3.97 = 100 2 4A51) |14 > 107
Silver OG0 440 R.&82 x 104 2195 2.33 x 108
Goldd GERIL f.44 = 10t el lill AR 108
Copper | 085 .54 = 107 | 187 A.06 100
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= (m,.c.+m c (T — Ty)
= [(300 g){0.0092 cal/g - °C) + (300 g) (1.0 cal/g - °C)]{T — 25°C)

= (302.8T — 7569) cal
P IS T PO ISR R Bl o wale A
'FI:IFIEJTEIH"II"IH’ILLEUQUL'F]5U5Um3ﬂ$ﬂ1HLLEIE'FI:IFIEJTEIHTIH’ILLEUQﬂﬂEﬂFIElLLﬂ:I”I-"I 0 Chl'.?]'i"i_l'ﬂﬂ

Qgain = Miealy + My AT
. cal . cal .
= (50 g) (ECI —) + (50 g) (1.0 —- DC) (T —0°C)
2 2
= (4000 + 50T) cal

WALATRIIN Qrose + Qpain = 0 3218 T = 10.1°C



d1saonanolunisniorunidunis

ansnegluaniuzlov=nniseninmislafceolorunning
nonorunnivadnnaguly
dmmsunisdiasizrinioinesiulaunindlauuvondoanidu
anuynI:no
~ N1%9aUAG (Ideal Gas)

— NY959 (Actual Gas)




N160aUAG

nonglunionquuuloy d@1u1snIzguAIIVAUWUSSZNI 10
AuAUUAYIWONAdIWaU grunnid tazusuias Wuaunasla
I59N21 aun15and: (Equation of State)

PV = mRT PV =NR T
PV = nR,T R:&
B ) M
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ﬁ1‘ﬁm=lﬂkg
7, =120°C
- V, = 0.4m
B =400kFa
PV, BV PV
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Q-W =AE

Q-W =AU + AKE + APE
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